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(54) METHOD FOR SCHEDULING PLURAL REQUESTS AND EXCHANGE SYSTEM 

(57)Abstract: 

PURPOSE: To realize fair access by establishing a 
diagonal pattern and a pattern sequence matrix and 
sequencing the diagonal pattern, and then processing 
requests at each time slot in accordance with the 
diagonal pattern. 

CONSTITUTION: A global status machine 21 distributes 
diagonal information from a pattern sequence matrix 23 
during each time interval. A cell matrix 22 calculates the 
bit of an allocation matrix, based on the input from a 
request matrix 24 and stores the bit. The machine 21 
generates a signal which makes a cell usable. Namely, 
the machine 21 generates T, when the input (r) is not 
allocated for connection '0' when the input (r) is 
allocated, T when an output (c) is not allocated for 

connection, and '0' when the output (c) is allocated. When this information is given, each cell 
of the matrix 22 calculates the corresponding AM [r] [c] by using a specific logical function. 
Therefore, the input (r) and output (c) are respectively allocated for connection. 
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£>bcONf[IcO£t3/>-tf— h^5tSr^^v?a- y >^-f 

(a) ^-zc^y^ ffifSBA*^— b<D 1 O^BUfSm^7 

( b ) mu-v b y y $ *<Dm cn^xxim cm^m 

(c) KfUcDigj^-f £ ^ >f A • y\ n h |:o^ 

( d ) mtZs<& — 1/ • *T • vhlij/^^PM^ 

Oy-^y^MoT, mJffiKflico^^^ • y bay 
4 a • y h r^fcfifriaDfl (d>d <t>#4t 

( e) ^^vr^t/u • ^ — v^mjie^^t^ h y 
^KJixfcS^, ^x^^ (d) T*3^a^nfc^K 

(f) *v-yy" (d) t^sjnft^r^'/^ 

-y^y^/ry^^^r, ^&uCD K ffl<75 ^ A • ^ n 
s> hi^^5ttS^ffil:o^T WlU^^'r y^ (e) 

[ff^f2] D = N^OK = NT^ v , ^oft^'J^, N 

ft£, fCfB*gC0*-j5fe o 
I»3ftiR3l (c) CO^tCftfJiE^ — V ■ v— 

y^T' y ~7 ( d ) iB«$ftfc^^-V - ^r>^ ■ 
?Uj&*, 2N - lf@cO^-f A • n ^ FO^JMM^JC^* 



(2) 4#^¥6 - 2 3 3 3 3 7 

[W3R3S5 1 ffJffiNffl<£>A;*/# — ff?U<o?g{c3fc-< 
^ft/tlr/u^^N x h y s> ^ * *:ft/B IT 

NfflOffl^tf? — f tC«!BS$:.ftr*3 v , ^^"y^ 
(c) <7>«{C, fill 85 N X NM<D^^ b y y ? X<D&jf 

7 2 o^7x»Xnf ^ (d) £rHftL, 

v • v— • -7 b y PM^)^y h y ^rf^iRii 
t <Dft<D± /i-izte ^ r t£ r^PI (75 BH fiSi {b $ ft 5 ?u 

^r^SU-T^ , IS5RJB4 fcffi^co^ ^r^a.™ y >^"^fe 0 

(a) #xyh!l^, BUf5A7^^— h l o mjfSUJ^j 

(b) KfflOliffitS^^A'^nsy h©*^Co^T 

IS^co^v h y i, h y s/ $ ^.co[^] b^fT^5 J:t/p] 
©i/-7-y7.[C^^T, mjffiKfgO^ Y A • ^ n y b CO 

■ j^p^ hrticfiiaDi (d>i) co^vr 
( d ) y r • — v^rfttjfegjfc-v h y ^ ^ 

^Ct^un, ^^t^hy yy^±[^^ii5t- 

/•< u -y $ n 3fc# , fiij lajiKff ft ^ ia^r ^ 

40 fLtzmtZy- s( 2* • ^ u y b (COl^r CO Jfflfff+ij-f-e ft J£Jl 
u--f Sft&SjRi^M L/£^»-&{C(i, K^^^^L^-T 

5 j: or. fiiisajiBff#^ibftfcisa(^y><r^^- 
u , mr tsjiiipf tt it ^ CctoT^i^H/t^^T^t^ 
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If *JR 6 tc|E*C03t» v-^ 7 1 

?IJ#, 2 N- 1 m<r>? << J* • J* n y h CO^Wfl^lCd^ 

<i:t>lo(75^-<A-^ia : y h coif- — t f ^$:§(^: £ 
[0 0 0 1 ] 

[j£*_hco;fiJffia-»] ^««(c^Siift>-^ 
— h £NficottJ*#~ h£*TU NfflcoA*#— h 

[0 0 0 2 ] 

[*£^<d&#t] jiff *s £Tf7*—f$lkm<oftgFlz.\*. NiM 
£&#) oo^v^- y ^&i&K<!:i-££«OjS;ffl# 

ft^coff (row) *fc«ttSC0?iJ (column) 

[ooo3] ^gir^, ^it^^^-^^-yy^ 

A • ;* n y bMMlzfr1t&?<mfittlz#+&&m# : k : & 
5«l^ifiA#«*£T-i*, h77^ 3/^ - h y iy^^ 

r O BBM CO t fd: , T. I n u k a i <7>f& 
l£"An Efficient SS/TDMA Time Slot Assignment Algor 
ithnT (IEEE Trans, on Communications, Vol.27. 
No. 10. pp. 1449—1455, 1979^) (C gE« £ Jh,fc»aS?» 
SMIlrn^ (SS/TDMA) isXT'Jitoftgf 
T*i3 — $£lftT-&>6 0 Cf^co^-T ^ • * n 5/ h F*|COEFr#CO 

/t(ia*U*f-*-S**rte5?3ftr**>5o C. n-X (Ro 
s e) COf&lSC'Rapid Optimal Scheduling for Time-Mul 
tiplex Switches using a Cellular Automation" ( I E 
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EE Trans, on Communications, Vol.37. No. 5. pp.50 
0-509. 1989^5^) &#fg$n*:fc\» &&teZb\Z. 

i\, HBR, _hlHC0n—X<7> N^*#<c««i- 
(N) ^LTMt5 7^^yXA^I|ftSN 2 i^) 

[0 0 0 4 ] 

[ 0 0 0 5 ] #$g9?<7>ftilOBWtt, 7!)VFn Ify^ 
/r^^- y >^««Sr 2»7cT— jR^-TSr irX-feS. 
[0 0 0 6 ] tt^(7)i(7)@^^, NXNMION 

[ 0 0 0 7 ] ilSKOiWlWlj:, 2N-lf@GD^A 

ffjl^i; Vf&&t£A*is~-7&fem-rZ>ZbX*hZ>. 
[0 0 0 8 ] 

[HI$:^t6fc^(7)^] *$SWtc — mco 

# 4 J* • *t2 y b<Dm 1 M(75 ^ ^/utt^ a ilfc/KM O 
y Y Tzi-ffU • i^— fc^ • — ^(diagonal service 
pattern) Sr^" CO Jt 5 iz&m-t Zfr&m-f" — is 

~sr>* > ^ y? X] ^ttft5^^"^a-7^S 
^^iX^o r^7^ (diagonal)]^ 

Sco^Sfcl^^Jtc l o<z>S3SLj&>t>fcfc^N x h y 
3/ ^ ^ «f co 2 — NfflA* b ?te Sftlco 1 ^Ico^^^^^-r 

i «aoS3jtr-*>5 0 — v • v'— y >^ -vh^ 

-^co^Y^ * ^n^/ h cor^t--^— t'^ ■ — V^ril^ 
y ^ Tstris^ — JXt^ Kfgco^^A 

=fi-ju • — >ioJ:U^^^^ — v • v-— • -7 h y 
^^^coil^Dco4^ti^?iM-r-6i: . -mco'AW-Z&fem 
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[0 0 0 9 ] ^S^^r^i — , ttffli" 

£o #CM, — ^ Y A • .X n ^ ^ or*/^ 

— > • y--!ry^ ^h^^ O^J 0 \z V x h ^ixfc 

h£ixSo -ffcfct, l) S##*>5, 2) 
£^A,T-^£, 3) ^ Og^cttJE-TSA^Xtrai* 

A-^P^h<?5ffl{C, — > • v— ^r>^ - h y 5/ 

* ■ -v h y ^^o^ijo^bl^^n-s. 

[0010] 

immm mm&mm-rh t , utai s 

l*lN«<0^feff?IJl 2ipl 2i^Pll 2 N 1 

maj&^tf) o A**- htt£»«i 4&^LTNfflco 
F- 1 3^^Ll 3 N K*fil!£nT^5. ««« 
14 11, N XN^ v*/<-&mmX&> Q , ^YA^o 

s> hfb^nr^So 4#^<z>f$*>fT?uic: h^^-r^^EP^ 
fc£x.j£, g^h^^^o (o, o) m^vyi" 

-To 

L. ^ 7 Y V n $/ ^ (Kleinrock) ^TQueueing System 
s, Vol. II Computer Applications, f 4. 4^, Wile 
y, New York (1 9 7 6^) ) iCf5^ $ ixT ^ 5 * — <£> 

>^0 2&^~V>3 

[0012] H 3 (C33H-*V T =^/U • 5(9 



4$d^6 - 2 3 3 3 3 7 

e 

>x -7hy y ?*&&m it, 2#ctc 7 ^Kn 

— >£3§3I (sweep) NlH(7)^^ 
A • ;* n ^ h^tcS^-^ h y ^^^ c P^N 2 iB(7>Atb^? 

(0,0). (1,1), (2,2), (3,3)£>ib 

-V Hi, ^ (0 , 1 ) , (1,2), (2,3), 
(3, 0) 5&>fe«J«;£*L5o N= 4 j0co^ A • ^ o 5/ 

?? , n*-^ h y ^^^^ <7>-r-^r to^j-^:^/^— 

• x u y h *(-d^^< ^t>locO^Y-A • ^ n 5/ hcoih 
[0 0 13] rco^ 5 {ca*W*^5p$^:«tEbfc«:{c: 

J:9t-LT r^^{cj ^ 5 60 d5 o T 

^ ^ £ 5 t>^$fe^ti6^ .Jrofti^'?^ — > ■ v- 

MA<D — is — sr^?, ■ ^ h y ^r^f^i- 
r/^-y • v/-^ry^ • 7 h !i ^^^j CO 1 o 

hfc*3V^rNffl<^ftft 5?U^ftffl ^rixb<7>yij 
N=4f@O^^A-^ni/ h<DMffl^£>tziX b"<7>^# 

-^fiftSns: ^ iiftt\ 

[0 0 14] Kn fc'V' (2DRR) ^ ^ v> 



(5) 
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^ — hlzm?F-rZ>1Z#>\Z.. HI 5 jo J: 0 s 6 (C , fix 

^>J* Ml •;/ ^ ^ (C^iTS^ ^v^ — ^ <73SlfE£:^ 
-fo H 5 (c^-T i: 9 \z. . • hot*, ^7 

*u fogs, Ssfco** co, o) fcit; (i, i) a* 

h 0:fccfctflJ&«SiJ!9«fe*T,5o -fflOAA^-F (3*5 

m-t&o ^com^, m^<ntt (2, 3) &WF*j£tiz>* 

.fctf (3, 0) fifF"5TT*^^**ofcr ^(cSS^ttTt 



[0015] WixlCO 2 &tc 7 £ >- Kd t f > (2DRR) 

[00 16] 1. ft^ *n64#£<7)^ 7 ^t/u • 
— V "7MI ly^&J;^ is**— is . ^^/r^,^ . ^ 

[0017] 2. ^-{A-^p^ h0T\ — is 

-^v^-^hy ^^cd^jom y ^ vzfrtLp'CT* 

M, SiJS!9 h y ^^(OA^OM l {cir y b~t 

t*ftfc>*>, i) 3S*a*#>5, 2) aasffl^nr^ 

t^5, 3) ,:oM(^t5A^ira^^, t^-fixfc 
Hi fit*' Y A • ;* a ^ h tc*5^T5fcfT-*"'5* F >r T =^^-/u • 
— • ^ — v coil/3 M J: oTfiJ^ itbtiTi^i: 
t\ 03oT-£>5 0 ^fj + tc y h ^iifct^t (D^V T 
^/i^il/flSixSj^, *>5iM4-t"^<r<^A*^— h*3 

[0018] 3 . iliBg-rS^-Y ^ * x o s> h £>B0«C, 



ix/c{£, ^ ^ — V • y-^y^ • v h y ^ ^ ^O^iJO 

[0019] 2 DRR^^v>^ — ^CO^^p^ Wttf^:, V 
<< 7 - /^-y «-7hy ^ ^*:fc — is • 

7nt/^ • /^-y • v h y ^ ^^li, ± 
¥-i7^-f?v • — >> o £7k¥-J?falzis7 ht^r^ 

[0020] m4co^^ — ■ v h[) 

^Jcii»oA^3[S?tcWi4^*>5o III:, t'cos*? — 
1/ * 4 ls"r y 9 7\\>^ y ^ ^<D^\z.^^^\m 

atS^^li^^. ^Uv-— 0 - l 13^ 

h y s> 9**$\z. ist^ajSL^^o B2(c 040/^ 

35^ffi-r5r. <t^UE^-e# 5o L-^U N+ insist- 
*5>(C, N-h 1 75^^(7)^ ^(c^^^^^ — ^ . 

rtjf^^p^j — is . v— /r>^ .vhy ^^^^r 

14 <D^?~ is . ^r^^ • -7 h y 

7^^^ffftf*t5 0 r^-v h y y^y\n. ^n^h 
i F^r*^^^ — s • Y ^ (ill) mod 

(N4-1) ff(7if^-r^r.<h(Ci:oT^^^nfCo r.CO 

c7)y^ — > - >^ '^hy 7^PM [0. . . 

N-l, 0. . . N-l] *±J&^&m&$:£XT{Z.m& 

[0021] 



# — 1/ - zs — trl/y. 



do from J=0 until J = N — 1 {/ * N <B <7>?U SrJiHff-M" ^ 
*/ 

OFFSET=J+l 

P = - 1 / * J ^ is — ^rl/y, J;3l;t;' h ■ T : y 



(6) 
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9 10 

do from 1=0 until I =N- 1 {/* NfRtDff&Kfftftf 
S*/ 

do l/*is — fr>x^<n&<Ds*# — >&^&fr&3-Z>*/ 

P=modulus (P + OFFSET, M) 
I un t i 1 (P<N) /*flN, . . . , M-2l:Mts*/ 
PM [I, J] = P / — > • */ 
end do 



} 

} end do 

[0 0 2 2 ] Htji£(7)Z£Ji|!X\ R<2S-lt*^5: < l:^ /0 
(R, S) =R< SftfetfR^? "C-ftl^ftfc, 

13 (R-S) 

[0 0 2 3 ] £ibK, iWWdo;i — ^<7>**Oft 
^ffHIIftiS, (M-N) /2©$»»^7^1 (-f* 

[mi] 

L (M-N) /2 j + 1 

[0 0 2 4 ] 2*^7!)^ Kc e> • ^tri/=L — 

7 : g^2 DRR^7*v>^-7fj:, Iris — V 

^JST 6 * T=fi-;ir • — ^^N ! ffl (N 

MU, 2DRR;*^ 3 .~7<^¥£4#tt£Srg 

[ 0 0 2 5 ] ^2DRRj * -$r v> a. ~- 7 (2 , Nf^CO 
fflt^^, i4IOTlfcI,t2DRR^^^a-7T'f 

r, ( o . 0) , (1,1), (2,2), ( 3 , 
3) 3&»b«ja$ti5y>r r =^-^-/u • — s^2 

DRR^^v ; a-7(/)^'f 7 =f-?vu ■ /^-y * -7 h y 
'yy-X<D±f&7tT'&>Z> 0 M2DRR^^r^^^7r* 

*i<btf> r^figj jfJT =fT/is - — — > • 

v'-^* "7hy 3/ **a>fcRaS£;h,5o M2DR 
R^^^a. — ^cOftf^SrfiFiJ^-t-Sfc^JC, IS 7 {C. 'Nil 



ix6N=4i(7)fV7 n^/u • — - ^- b V y? * 

y>f7^'^"yi, 2, 3d^#p5Jx5?5Mcas 

[ 0 0 2 6 ] ^K2DRRJ ^^r^a-^ii, NfgO 
^ -Y A ■ ^ n 5/ hco^^^— X^ii^&S^-f T^t-ftV 

i^t'^So «2DRR^^i/^-7Wi^f^7 a ij: 
[ 0 0 2 7 ] 1. vh!J^^7.0^^LN-Ul2Lt 

[0 0 2 8 ] 2. ^U^n 7 f>o^tN-lJt'i 
/i,.A7-y-vhy ^^Ot, 1^2DRR^)-7 ; 

[0029] 3. .^^^ ■ ^p-7 hN^b2N-UT* 
i<f 2(^)7x- XT* (3, T =f^vu - — > . 
b V y tT5T\ iS kXfffl Cs*# — l<> • v— ^r^^ - 7hy 
7^^^f§ 0 

[0 0 3 0] 4. B£9 <7>7 ^ — X3oJ;U^V T ^-f;V • 

[0 0 3 1 ] m$z-tZ>m%i;m<Dy' J A * ;Xn j/ h^fflfC 

ix50T% &7I2 D R R^^r^a. — 7^t*liE-f 6^iE$ 
IS, i*2DRR^^ri? a ^7 J: 5 ig^mi, A 

t> 1 0(7)^ A • J* a y b <D^— t:^ £^{7 5c (S* 
2DRR^yy^»7^liE{t N fH COc^ ^ A • ^ n ^ 
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Si !)f^«li:^:oT, *«3R2*4>*< <lr t>N 

[0 0 3 2 ] 2DRR7^3yX^O/l/f Vr-v'H 
bl^ 2DRR7/^'y X-k*5 «fcaifcK 2DRR7y^' 

y X-M:o^tSi*l:8fl Lt*5< e 

[0 0 3 3 ] g^: 2 D R R7/^^ U XA : *£^$Sf31>- Y 

W}ft(F> j #gOi^Y ^/UT'fcSI ^Irf^tSo 

1- bV : &^>> h y RM [ r ] [c] Ji 

2iIffiT-iib 9 , ^T<7>^9fc£:t>0 0 RM [r] [c] = 

2. ^7^t/l"-7hiJ :#xyh!/DM 
[r] [c] i£, 0 £ (N-l) CDP^tT) (0£N— lg 

<*t^tp) SE*:*^. DM [r] [c] = k H RM 
[r] [c] ^k#@^7^f/bt^/^^5: 

5, RM [r] [c] ^^7nt/H(= (c-r) m 
o d NW^-§ii5o 

3. — V • ^r>X - vM : h y 
PM [i] [j] ii, 0£ (N-l) <Dffl<om%CT'&> 

&O;g0££t>o o PM [ i ] [ j ] =k(3, j =m 
mod Nt ^S3Sf*«»i^>r ^A-T^M, 7/L-^y 

[0 0 3 4 ] mii£<7>J; *£m$£i2-ilco^ n ^ . 
-frY ^t 0 , . . . T m , . . . ■cpjwwtcftf^-rso cor/i- 

m &NfHcD r6$fWnffi j T m °, ...T ra (N 

xyhypM[i] [ j ] r-fBrnztif^yj 

DM [ r ] [ c ] = ( c - PM [ r ] 

r 

[&2] 

P=L(m mod N 2 ) /N j 

d^ii-s 0 7i-X(c«:o4pI (N-l) CD 

[0 0 3 7 ] 2 D R R 7/U=^ y X^^lSiftfft 

IS, ^7nt;^Mt5^r^5 0 *7^-X 



(7) ^#l¥6 - 2 3 3 3 3 7 
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r ^ i-j^-X'h^o r.r_r-, j = m mod nt-&>s 0 
pm [ i ] [j] -kco#^, - com^mm^^-fe^z 

tl5S*li, DM [r] [c] =k£/ji5RM [r] 

[c] tOS^fcS. ft^T^ 0 S r < (N- 1 0 
^ c < (N— 1 )T*&>6 0 2 D R R 7;!^ y XAO^ili 

NXN-^hy^n, riij^o ^ h y ^ 

AM [r] [c] = A^ r ^btHA c — COSMSctfSf'J 9 |g 
i<? [0 0 3 5 ] r©7/u^!;XA|:j;nil EJLT05#sW=a* 

»t^s»-&c»or, e#r^l^T m i ^{^>' h y a 

M [r] [c] b£i%Z> 0 
1 . RM [ r ] [ c ] - 1 

2. A* r ISXUt&Jj c ^I«ilgi? WWH^ffiT-fcS (-T 

A* r *5cfct/£ti* c ^, C-^-T ^/t-Tm^BU 

3. DM [r] [c] =k c L , PM [ i] [ j ] 
= kT^6, £tb(C J = m mod Nt'fc^ £<Jh 

[ 0 0 3 6 ] tfcm 2 D RR7/^ V X.A : i£S 2 D R R 
7^nyXA(l S5iH©|*2DRR7/^!IXA^ 
IIHciWfS. M2DRR7/l/J'yXAT*i^^5 

HtgrS]±og^r-^>5 , !*2drr7/^!)Xa^ 

iSVMS, S»2DRR7;^!IXA-?li DM^hy^ 
^ 5, *t" & fc> *> N 1J- >f ? /Is t 

Z.tT'&>& 0 %tm2 D R R7/^' y XAI^NflicD F7 X 
— Xj r-t^f^-r^o *7 X^NfBOilSS-t-SifY ^ 

ft^tx&b-t&b , ZCDT/is^V XAfi. Rlji^og^: 2 
DRR^»$i:|^«ldJxlb^Y7^t/^afflt 

So ^7 =/tyHiNji «7x-x>bi^ Pfl fc> 

^7^t^^ t NfflO^ai-X^Sia U^m'iC^ffi^n 
[ p ] ) m o d N 

r-(-K«$ turves ■» -5 ^ t ^-r 

[0 0 3 8 ] 2DRR**^>iri?a-7 : ^(7>Ktft* 

^t^o i^Y t/^Tm^fflM i (C*5*^r . 

6AM [r] [c] tfHtSlt^T^S, 
5(9 1. A^? r ^Xlfitit} c O^T^fe 0 



(8) 
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2. RM [ r ] [ c] COfifo 

3. PM [ i ] [ j ] 0 fzfz U j =m mod N. 
[0 0 3 9 ] rjftk^tfe^UefKTtt, JX^-^^-^Oi? 

[r] /avo [c] ) ^*^rsn-5o 
2. -r-^r oiryKD^r* — ^ • ^-v^j 'ffffi 
PM [ i ] [ j ] ##;ff £*i-5o 

[0 0 4 0 ] 0 8 1^ fflS^Wfcafe^lJ-fb^iXfc^^v^a — 
"^ttl^v-yj 2U r-tr/u - 7f>!J ^/^^j 2 2 

h y 2 3^?)»»t5r ^r&s, r-^/u . -v 

% LTtfii§-T6 £ r&5 0 9 N = 4 £ {g^ Lfc 

[0 0 4 1 ] f^fflfflWTVOffltC, r^'n— 

2 Hi, ~ CDfiBPB*(£7Vu=f if X-Mc J;oTll 
{D(j.i)+*j*l))K>dH. 

D(ji 



(D(j,i 



M-D ( j , 



21 



14 



j = m mod 

>mpm [i] [j] iaorif^n5o BSMtt, 

-f7^t^D ( j i, i i) , jl=mi mod N* 

wsu-rs- trfcs,, r^-> . /r>^ .7hy 

> b V PM [ j i3 [ii] =D (Jl i i) \Z.T2±^ 

(PMS:§SlcEtSf#i^) »^ r^'u-/< 
/Mftffi-^^J 2 Ui, »c<7>J;5t-, ^v^^r&o 

l$P4JPfllBT m i il tf0<?V T ^t/l^D (ii, i i) ^ff^-f 
5li:^T^S 6 ii=0 {-tttfr-hi = (N-l) ) cD® 
£\ j=(j+l)mod N, ^OD ( J i, i ±) = D 
((j-fl)mod N, 0) = ( j -h 1 ) mod N 
= jit^5o ii=0-?4^f^, i i= (i + i) , 

j i= j r-fc o , texxfu ( j i, i !> ii, tiToif 

[»3] 

... D(j,i)<(II-<J + I))<0»-& 



(j*l))iodM, ... (H-<j*i))SD(j,i)0*i 



[ 0 0 4 2 ] C<DM t Pfr/l'T*tti > r jf n — /</H£Ji 
v-^j 2 Hi, -iryu^^-ilffelcrsff 

Se 1 [r] [c] ff^-Ji, '(Z^PflRfllgCO 
r^f-l, A* r & ^t^tb^? c ^r^oiry^^^y Y T =f^-^ 

AV 1 [r]=AAr 3&^fc**3»^a'Jf?SibtLTl^*^^ 

AM [ r ] [ c ] = S e 1 [r][c] * RM[ r 
[0 0 4 4] l^f, • (*»3!ANDBa#-T a fc <? , Se 
1 [r] [c]ft*li, v^j 21 

t^oT ^^-vhy^^j 2 2tCi5«$tiS B A 
M [ r ] [ c] £ 1 fcir j, h"i-Sir/Ki*fc, MA Vi 
[ r ] *5«fctfAVo [c] ^y-ir^^LT, A* r *5 J: 

[ 0 0 4 5 ] 110{;, fir/U'-^hy^^^j 22^ 

Mf ^rZmm LT y ^ y V ^^t^ 0 Lt^ot, m^Q 
iif^^ v 0'{cyir y ir/u^*J»3S««Ccfc or 

«#Se 1 [r] [c] (i^^$ 



b«, 1 

A* r ^■rr(csi]i?ae 3 nrt^?fc<b(i", o 
Av 0 [c] = tii^ c^*/f«jfS(cs«ji9Sbnr^^i^^ 
b(i\ i 

c ^-rrtciij^M^tir^^^bf^. o 
[ 0 0 4 3 ] gij|B<7>««^^.^.bixri/^ iteta 

l^f ^ LTtt(^t5x> h y AM [r] 
[c] SrW-fltrs. 
] [c ] • AVifr] • AV 0 [c] 

i s rt-h$n5i, ANDy— h 6 5 <Z>f±S*£>ffifi, 

(C, AND-y — h 6 3 <D#jJj Ii , ftOA^Se 1 [r] 
[c] ^^5(OT*^^il5 (-r^^^, fi^" 

^0^6 7 (OfflQ) £$i#rr&o Lfc^or, Sel 
[r] [c] ^JntPS^, 7y^7n^ 
[HlS§6 7li, S#fflffl[ii^ o 3/ ^ • ^ d s/ 

t5 0 Se 1 [r] [c] i57^-hSnSi, AND 
h 6 3 ^fflA^ANDy- h 6 2 ©ffiA, -fteto*} 
AVitr] -AV 0 [c] ' RM [ r ] [ c ] Id* L < 
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[r] [c] jfl*&9, ^fJCS-fSAA r ^fiJS I? iC^j^^T 

ffiTfcl? (AVi [r] ^r-^— , ^^o^j^-r 

sta^c^i'jstjtc^ijffi-arffi-efcs (av 0 [c] 

NDy» h 6 3 Officii, fftl^GDj; XJlrtmt) 
1 [r] [c] #7'-*— h 3n-5tfOT\ 
ISS^ftSo Ifc^oT, ORy-h6 6^ai^iiA 

£5ic, M^^ff wt^rrt- h or 
h 6 6 otb^/^r b -r — ■ ^ * 

70OtiJ^AM [r] [c] £r 7~1*-- S £ -#5 0 i? 
[0 0 4 6] ^MMIBcH-gi^V T =^yu#-i§-£r#1ft 
2. #mfl^<£{cPM£:§f-^U >^-yiciE«U, iS^ 

mfttpt^'t titer fm^-f&o t<o^k % ^r^nt 

[0 0 4 7 ] t£S2DRR^^^-7 : »2 D 

fc^ot, K2DRR7/r^a"7'7-^-f^ft 
T'fi, AM [r] [c] <7>§f^K, l*2DRR^>r^ 

n-lrj*, t^t,Se l [r] [c] Off-JS (Cjgl^fc 
c (PM [ i ] [ j ] + PM [ r : 

j =m mo d N ~C 5 0 
[0 0 5 2 ] in C^tr-^-r^f ti^, 5 

[r] iiPMOft [r] ^rfa^r-r^c ff»J®3S« [r] 
te, PM<7)ff [r] ^o-^/KcEftS^S^T*, p — 

tj/u ■ ^y \z\g.&T * -z & r iiaotPM 

[r] [p] $:Mt5:^^'n B PM [i] 
Si £1^5 2ocD7x -Xfc##J£;ft,6 e R Skiffs 
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So 

[0 0 4 8 ] S*2 D RRX^^zl — r ^5 

^ixfc^^ 7^f f 7 • h y s>^x 

^oxy h [jDM [r] [c] t— $ct&t 

DRR7^v>a"7t*(i, ^Y7^DM [r] 
[c] l*»6*J-Cfc5 (B#H^SiaLT<>-S^*>5) o 

£ b\Z.lE$k{zn ? t . DM [r] [ c ] = ( c - r ) m 
10 o d NT'fcSo 

[0 0 4 9 ] r js J:U*c £rfco#-l?yM£, ^Pflfil 

(Cj;oT, M2DRR^^ya-7^1it§ 0 
D ( j , i ) = ( c - PM [ r ] [p])mod N 

[0050] _h5CT-D ( j , i) it. m$mmT m \ j 
= m mod N<Dffl{zmm.mm£tiz>y-< 7 =f-t-/u^ 

^^MPM[r] [p] ^lt#f6£^^^^ 0 Z.<D 

^yw ^^'^^^ (hot spot) j r-A> 

[ 0 0 5 1 ] ~ oPp^M^^ij-^fc^^, Hii X 
51::, llTr^CMfp^rMf S 0 in^^^Si: 

t^o 3 2 n~ 3 2 i N . . . /£^L3 2 N r3 2 

NNtt\ l^*ilft$ttfc c d^ng ^O^iJ^ ^ ^ {c 

JO — Sfc-rS*^ 5 3&^3fe3?'J{c^3E-r5 0 — , 

§^LT^-<fc £ 5 i-, AM^> h y ^ffS-r-5 7t^(C31 

[ p ] ) m o d N 

-X*te, tT^J^P^® [i] /dij-^lft^L, u-TJ/i-- 

^ ^ y (cfe^r^nr^s^> h y pm [ i ] [ j ] 
9 co-r-<T(75SJiP^g(c[^^iiff-r5o c^i^, mi 2 

[ 0 0 5 3 ] il 2 0C9W]fBRe, ftlJWSsfi [in 

terval] 8 1 *5 X XffflmmW: [k] 9 4 ^^f a ^> 

Pi^t>OOT-, tfc|S!MCMP8 2<7)S*8 4^rt- 
^D83(ORead (R) ft ^-^r Ti^— h L 
T, ^^i) 8 Mi y^^^xy hy, PM 

[i] [n] . 0 ^ n <N&m%£'&Zo 18411 T 
50 V- h ZflZ £ , TY\s* (A) ffij (j=m modM) * ^ 
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o|S*8 5 LT^ ^ y £R^Btbiir<5o -tfiOfe*, 
1PM [interval] [ j ] # L" V s X [5] j& 8 6Mlsi£$ 

*!>{Cfg£-f 5 Q i^HPM [interval] [ j ] 2* Uv> 

LTteor^Tco»jffl]£8«, fc£ J£« [k] 9 

4{zmnmm£fL&o &^t\ [k] 9 4^u 

[0 0 5 4 ] ri^^iiffj 7x-xo^Tf, rtfjtj 

7:n— X2*M«rU 7F^ (A) iLTp, -*-fefc>*> 70 
7i-X#f9Utt«U ^^UCOI^^^ (R) ^9 

y 8 9^ibix6o it^or, ^> h y pm 
[k] [p] ^M^ey 8 9^bt±i*^ii, U'v^^lHUfe 

2 GQF^^^v^ n N^Dfi[»9 3 X~=ezs=. n N^JP^^ 

kl*, ml^oj:?^ M'ffligfi [k] 9 4iaor^ 
-r^^/Kcf^^iift^tl^o "t**h)^, ck= (PM 
[interval] [j] + P M [k] [p] ) mod N X 20 

[ 0 0 5 5 ] Ull £r#BS-r 5 .012 OfflWggS 
[k] 9 4 12 0 1 1 0$J£P£S§ 3 1 j-Cfc , LTt^o 

£Se 1 [r] [c] ^7t-ht6 0 C©!^, c k 

nmnmm: [k] (cj:ori^«iifg$n, c raaj-js-rs 

[ 0 0 5 6 ] X(C, *WJffilSlffi(d^:ixa»(7> 

^^-y idT^irx LT, xyhDPM [r] [p] 

f#-r£ e *tc, mHcomwi&m y^— x* 

9 y.f ^tlfcxy h y PM [ i ] 
[j] [cxy H pm [ r ] [ p ] CDJ: ? 

-<X<D-tjU\Z.mWL&\t -fZ> Q m-f >T-y?X& c d — gc 

h y £§m-r5o ^ 

[ 0 0 5 7 ] 2 DR R^^^^. — 7<7>S*^*5J:Va:« 
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[02] Hi tc^-rS!»««cr>Aa*#— h <£>K#-7 h 

y ^^ir^^ 0 

[03] ia/fj^vr^/u • t-t f ^ • — v^isa* 

[0 4] ^ — > • v' — ^r VX • ^ h y y ^^^r^fi 

[05] ^^A'^D^ho owi-us v <D&iT-&m £ 
ix5 i*lco-? h y ^x • 

[16] ^'A-^n^ 1 fioHiciijsi? (omx-amz 

[0 7 ] 2&tg^ £ v Kn t-v' - tvu^' y xacd^ 
^ .a - xn-/ hoft^ti 5 <z>fyjtf> 1 aa<z>-^ h y ^ ^ x 

[08] *IS^i;J:^^^^a-7$:Sat5X**i§ 
[0 9] I 8 (C^f 4 X 4 MiOif^^^f^ ^ V 
[010] r-tr;u . \, \) y$^ j tfi^-t^coKW-coift 

mmx£>z> 0 

[011] ^t^.2^7z"7 ?yKo fc*> • X^r v^ol — 7fC 

[0 12] |^ «i§ ft ^xtc»3ffi$^fc0 1 1 cofrfflfflSS 

[»*<aRK] 



1 1 


A*#- h 


1 2 




1 3 




1 4 




2 1 




2 2 


ir/u - h y 3/ ^x 


2 3 




2 4 




3 1 


fT*JW»« 


3 3 




3 4 


f^^il(t^<X 


6 2 


AND^- h 


6 4 




6 6 


ORy- h 


6 7 




8 2 




8 3 


^ ^ y 


8 6 




9 3 
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[Hi ] 



[@2 ] 



in 3 ] 




0 

Xii 1 

2 
3 



0 12 3 



1 


0 


0 


1 


0 


1 


1 


0 


0 


1 


0 


1 


1 


1 


1 


0 



0 12 3' 



0 


0 


1 


2 


3 


A* 1 


3 


0 


1 


2 


2 


2 


3 


0 


1 


3 


1 


2 


3 


0 



[04 J 





0 


1 


2 


3 


0 


0 


1 


2 


3 


1 


1 


3 


0 


2 


2 


2 


0 


3 


1 


3 


3 


2 


1 


0 



[0 5 J 



0 12 3 

oiflin 



/<*-y 0 



x*-y 2 



o_ua 



3 J W 1 1 ij 
0 1 2 J 




E 

2 _0 

3 1 



0 12 3 



HO 



BO] 1 

IMP 



[16] 



y 1 



'<*-y 0 



/<*-y 2 




0 12 3 



1 


0 


0 


■ 


£ 


1 


1 


0 


0 


ii 


0 


1 


1 


1 m 


0 



0 1 

Wo 



2 3 





wssy 



[08] 




-y-^ya ■ 



23 



AM[r][c] 



(12) 



- 2 3 3 3 3 7 



[0 7 ] 



[0 9] 



fcfa -h 
0 12 3 
Ofo] 1 |2l 3l 
1 
2 
3 



94 A t* 



□ODD 



B 


a 


u 


1 


t 


2 


3 


0 



^7 3*^ ■ 

0 12 3 
0 13101 1 j 2 1 

21 
3[ 



ODBB 
BBEW 



1 2 



fi*L»L 1 1 



0 

2 
3 


2 


3 | 0 


1 


0 


1 


2 


3 


1 


2 


3 


0 


3 


0 1 


2 



til * 
A 1 2 3 



1 1 5 



0 


1 


2 


3 


0 




2 


3 


0 


1 


2 


3 






2 


3 


0 


1 


2 


3 



0 12 3 



J 1 



[mil] 




31J 



[N-1] 



1 
















[0] 




[0] 














Mil 










W 




[0] 





«N-1 32jl 



31 N 
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[0101 



AV| [r] (mm*mtc*33) 



av 0 [ c ] 




m[r)[c] 



&m^6 - 



2 3 3 3 3 7 



87. 



89- 



90. 



91 



u — 

CMP 



[112] 

..^}. 



V82 



84 



85 



7 



86- 



[interval] 




PM[k][n] 
0<=n<N 



PM[k][p] 



• 92 



Ck] 



83 



2 



_L 



93 



+ mod N 



.88 



^9+ 



^v'^V^, £ ^ — K> • n — K38 1 
/ 2 T ^ — h > > h * bf — 12 



